IGF-1 receptor mediates differentiation of primary cultures of mouse skeletal myoblasts.
Studies involving immortalized myoblasts suggested that insulin-like growth factors (IGFs) promote differentiation of skeletal muscle, but gene targeting experiments in mice did not provide support for this hypothesis. To address this discrepancy, we examined differentiation of primary cultures of mouse myoblasts. Differentiation was normally unaffected by addition of IGFs to the differentiation medium. However, when we interrupted IGF-mediated signaling, by incubating myoblasts with suramin or with a monoclonal antibody to the IGF-I receptor, differentiation was inhibited. Inhibition was reversed by exogenous IGF-I or IGF-II, but not by insulin. Differentiation was enhanced in myoblasts that were incubated with an inhibitor of the mitogen-activated protein kinase signaling pathway (PD098059) and such cells were responsive to exogenous IGF-I. Our results demonstrate that IGF action contributes to the differentiation of non-immortalized mouse myoblasts and that these cells represent a model system that can be experimentally manipulated to study the molecular events involved in skeletal muscle differentiation.